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(57)Abstract: 

PURPOSE: To provide a photocatalytic reactor capable of 
efficiently decomposing and removing the contaminant, 
malodorous matter, suspended fungi, etc., in a gas. 
CONSTITUTION: This reactor consists of a reaction vessel 
60 having a gas inlet 1 1 and a means 20 to irradiate a gas 
introduced into the vessel from the inlet with X-rays and is 
further provided with a means 40 to generate an electric 
field in the vessel 60 and filters 30 to 32 arranged in the 
electric field and irradiated with the X-rays from the means 
20. The gas introduced into the vessel 60 is irradiated 
directly with X-rays, and consequently the gaseous 
contaminant and suspended fungi in the gas are efficiently 
ionized or charged. The ionized contaminant and charged 
fungi are attracted toward the photocatalyst by the 
electrical attractive force of the electric field in the vessel 
60, efficently adsorbed on the photocatalyst, decomposed 
and sterilized by the photocatalysis and removed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Photocatalysis equipment equipped with the thing which is the photocatalyst arranged from 
the reaction container which has a gas inlet, and said gas inlet the X-ray Teru gunner stage which 
irradiates an X-ray at the gas introduced in said reaction container, an electric-field generating means to 
produce electric field in said reaction container, and in said electric field and by which the X-ray from 
said X-ray Teru gunner stage is irradiated. 

[Claim 2] Said electric-field generating means is photocatalysis equipment according to claim 1 
characterized by being the 1st and 2nd attachment components holding said photocatalyst, and being a 
thing equipped with that by which the X-ray from said X-ray Teru gunner stage is irradiated, 
respectively, and an electrical-potential-difference impression means to impress an electrical potential 
difference between said 1st and 2nd attachment components. 

[Claim 3] It is photocatalysis equipment according to claim 2 which said 1st and 2nd attachment 
components consist of a conductive ingredient, and is characterized by said electrical-potential- 
difference impression means being the voltage source connected to said 1st and 2nd attachment 
components. 

[Claim 4] Said electrical-potential-difference impression means is photocatalysis equipment according 
to claim 2 characterized by consisting of what is the 1st and 2nd electrodes attached in said 1st and 2nd 
attachment components, respectively, and counters mutually on both sides of said 1st and 2nd 
attachment components, and a voltage source connected to these 1 st and 2nd electrodes at the list. 
[Claim 5] Said electric-field generating means is photocatalysis equipment according to claim 2 
characterized by being an attachment component holding said photocatalyst and being a thing equipped 
with an electrical-potential-difference impression means to impress an electrical potential difference 
between that by which the X-ray from said X-ray Teru gunner stage is irradiated, the 1st electrode 
installed in said reaction container, and said attachment component and said 1st electrode. 
[Claim 6] It is photocatalysis equipment according to claim 5 which said attachment component consists 
of a conductive ingredient, and is characterized by said electrical-potential-difference impression means 
being the voltage source connected to said attachment component and said 1st electrode. 
[Claim 7] Said electrical-potential-difference impression means is photocatalysis equipment according 
to claim 5 which is the 2nd electrode attached in said attachment component, and is characterized by 
consisting of voltage sources connected to said 1st and 2nd electrodes on both sides of said attachment 
component at said 1st electrode, the thing which counters, and the list. 
[Claim 8] Said conductive ingredient is photocatalysis equipment according to claim 3 or 6 
characterized by being activated carbon. 

[Claim 9] It is photocatalysis equipment according to claim 2 which said electric-field generating means 
is equipped with an electrical-potential-difference impression means to impress an electrical potential 
difference between the 1st electrode installed in said reaction container, the 2nd electrode attached on 
the outside surface of said reaction container, and said 1st and 2nd electrodes, and is characterized by 
holding said photocatalyst on the inner surface of said reaction container. 
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r is photocatalysis equipment according tocl 



[Claim 10] Said reaction contamer is photocatalysis equipment according toclaim 1 characterized by 
having further a gas stream generation means to produce the flow of the gas which has gas exhaust 
further, introduces the gas besides said reaction container from said gas inlet, and goes to said gas 
exhaust from said gas inlet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique which disassembles a pollutant, a 

floating bacillus, etc. in a gas and is sterilized by the photocatalysis. 

[0002] 

[Description of the Prior Art] What is indicated by JP, 1-266864, A is known as conventional 
photocatalysis equipment. This is equipment which decomposition clearance of a gaseous pollutant or 
the malodorous substance is carried out according to an operation of a photocatalyst, and a 
microorganism and bacteria are further annihilated according to an operation of ultraviolet-rays energy 
and a photocatalyst, and is removed while it carries out uptake of the particle by which carried out 
electrification of the particulate matter in a gas stream, and electrification was carried out on 
photoelectric-emission material and a photocatalyst with the photoelectron which irradiated ultraviolet 
rays or a radiation and was emitted and removes it in the charged-particle uptake section. 
[0003] Moreover, an approach which is indicated by JP,4-005485,B is learned as a gas art which used 
the photocatalysis besides this. This is the approach of carrying out decomposition processing of the 
waste ozone by passing waste ozone content gas on the photocatalyst with which ultraviolet rays are 
irradiated into electric field. Waste ozone is decomposed and removed by operation of the electron 
emitted by the UV irradiation to a photocatalyst top, and the waste ozone which was not decomposed in 
an operation of an electron is decomposed and removed on a photocatalyst front face. A photocatalyst 
front face comes to have [ as opposed to / for a photocatalyst / ozone ] a reduction operation by Lycium 
chinense in electric field, and the resolvability of the ozone of a photocatalyst improves. 
[0004] 

[Problem(s) to be Solved by the Invention] Each above-mentioned technique decomposes and sterilizes 
a pollutant and bacteria according to an operation of the photocatalyst activated by the optical exposure 
while decomposing and removing the pollutant and particle in gas according to an operation of the 
photoelectron emitted to photoelectric-emission material or a photocatalyst by irradiating light. 
However, since contact of a pollutant and a photocatalyst was what is depended on an operation of the 
gas stream containing a pollutant etc., the contact probability of a photocatalyst and a pollutant was low 
and these techniques were not enough as the surface coverage of a photocatalyst and a pollutant. 
Moreover, since the range distance of the electron emitted from photoelectric-emission material is short, 
the decomposition effectiveness of a pollutant or the electrification effectiveness of a particle by this 
electron are not enough. Therefore, in a Prior art, it is difficult to remove the pollutant in gas efficiently. 
[0005] This invention was made in view of the above, and aims at offering the photocatalysis equipment 
from which the pollutant in a gas, a malodorous substance, a floating bacillus, etc. are disassembled and 
removed efficiently. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the photocatalysis 
equipment of this invention (a) The reaction container which has a gas inlet, and the X-ray Teru gunner 
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stage which irradiates an X-raytrom the (b) gas inlet at the gas introduced in the reaction container, (c) 
It has an electric-field generating means to produce electric field in a reaction container, and the thing 
which is the photocatalyst arranged in (d) electric field and by which the X-ray from an X-ray Teru 
gunner stage is irradiated. 

[0007] There are some which are characterized by having that by which the above-mentioned electric- 
field generating means are the 1st and 2nd attachment components holding ** photocatalyst as the 1st 
embodiment of this invention, and the X-ray from an X-ray Teru gunner stage is irradiated, respectively, 
and an electrical-potential-difference impression means to impress an electrical potential difference 
between the ** 1st and 2nd attachment components. 

[0008] in this case - from the ingredient of conductivity [ attachment components / 1st and 2nd ] - 
becoming — in addition — and an electrical-potential-difference impression means may be the voltage 
source connected to the 1st and 2nd attachment components. This conductive ingredient is good in it 
being activated carbon. 

[0009] Moreover, you may consist of what electrical-potential-difference impression means are the 1st 
and 2nd electrodes attached in the 1st and 2nd attachment components, respectively, and counter 
mutually on both sides of the 1st and 2nd attachment components, and a voltage source connected to 
these 1st and 2nd electrodes at the list. 

[0010] There are some which are characterized by having an electrical-potential-difference impression 
means to impress an electrical potential difference between that by which the above-mentioned electric- 
field generating means is an attachment component holding ** photocatalyst as the 2nd embodiment of 
this invention, and the X-ray from an X-ray Teru gunner stage is irradiated, the 1st electrode installed in 
** reaction container, and ** attachment component and the 1st electrode. 

[001 1] in this case — from the ingredient of conductivity [ attachment component ] - becoming - in 
addition — and an electrical-potential-difference impression means may be the voltage source connected 
to an attachment component and the 1st electrode. This conductive ingredient is good in it being 
activated carbon. 

[0012] Moreover, an electrical-potential-difference impression means is the 2nd electrode attached in 
Ae attachment component, and may consist of voltage sources connected to the 1st and 2nd electrodes 
on both sides of the attachment component at the 1st electrode, the thing which counters, and the list. 
[0013] As the 3rd embodiment of this invention, the above-mentioned electric-field generating means is 
equipped with an electrical-potential-difference impression means to impress an electrical potential 
difference between the 1st electrode installed in the reaction container, the 2nd electrode attached on the 
outside surface of a reaction container, and these 1st and 2nd electrodes, and there are some which are 
characterized by holding the photocatalyst on the inner surface of a reaction container. 
[0014] Moreover, the above-mentioned reaction container has gas exhaust further, and could introduce 
the gas besides a reaction container from the gas inlet of a reaction container, and the photocatalysis 
equipment of this invention may be further equipped with a gas stream generation means to produce the 
flow of the gas which goes to gas exhaust from a gas inlet. 
[0015] 

[Function] With the photocatalysis equipment of this invention, since an X-ray is directly irradiated by 
the gas introduced in the reaction container, the gaseous pollutant and floating bacillus which are 
contained in gas are ionized or charged efficiently. Moreover, an X-ray penetrates the inside of air 
moderately, since there is little absorption with air, a photocatalyst irradiates efficiently and a 
photocatalyst is activated good. 

[0016] On the other hand, within the reaction container of this invention, since electric field have 
occurred, the ionized gaseous pollutant and the electrified floating bacillus can be drawn near to a 
photocatalyst with the electric attraction of electric field. Thereby, a gaseous pollutant and a floating 
bacillus stick to a photocatalyst efficiently, and are disassembled or sterilized by photocatalyst 
operation. 

[0017] In the 1st embodiment of this invention, electric field occur between the 1st and 2nd attachment 
components with the electrical potential difference which an electrical-potential-difference impression 
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means impresses. The ionized gaseous pollutant and the electrified floatingbacillus can be drawn near to 
the 1st and 2nd attachment components with the electric attraction of this electric field, and it sticks to a 
photocatalyst efficiently, and they are disassembled or sterilized. 

[0018] With the above equipment which the 1st and 2nd attachment components become from a 
conductive ingredient, a direct electrical potential difference is impressed to an attachment component 
from a voltage source, and electric field occur between the 1st and 2nd attachment components. 
[0019] Moreover, when the electrical-potential -difference impression means has the voltage source in 
the 1st and 2nd electrodes and a list, electric field occur between these 1st and 2nd electrodes with the 
electrical potential difference impressed from a voltage source. Since the 1st and 2nd electrodes have 
countered on both sides of the 1st and 2nd attachment components, thereby, electric field generate them 
between the 1st and 2nd attachment components. 

[0020] In the 2nd embodiment of this invention, electric field occur between an attachment component 
and the 1st electrode with the electrical potential difference which an electrical -potential-difference 
impression means impresses. The ionized gaseous pollutant and the electrified floating bacillus can be 
drawn near to an attachment component with the electric attraction of this electric field. Thereby, a 
gaseous pollutant and a floating bacillus stick to the photocatalyst which an attachment component holds 
efficiently, and are disassembled or sterilized. 

[0021] With the above equipment which an attachment component becomes from a conductive 
ingredient, a direct electrical potential difference is impressed to an attachment component from a 
voltage source, and electric field occur between an attachment component and the 1st electrode. 
[0022] When the electrical-potential-difference impression means has the 2nd electrode and voltage 
source, electric field occur between this 2nd electrode and the 1st above-mentioned electrode with the 
electrical potential difference impressed from a voltage source. Since the 2nd electrode has countered 
with the 1st electrode on both sides of an attachment component, electric field generate it between the 
1st electrode and an attachment component. 

[0023] In the 3rd embodiment of this invention, an electrical potential difference is impressed to the 1st 
and 2nd electrodes arranged within and without a reaction container by the electrical-potential- 
difference impression means, and electric field occur between the 1st and 2nd electrodes. The gaseous 
pollutant ionized by X-ray irradiation and the electrified floating bacillus can be drawn near to the inner 
surface of a reaction container with the electric attraction of this electric field. Thereby, a gaseous 
pollutant and a floating bacillus stick to the photocatalyst held on the inner surface of a reaction 
container efficiently, and are disassembled or sterilized. 

[0024] In what is equipped with a gas stream generation means among photocatalyst equipment among 
this inventions, along the passage which the gas stream generation means produced, gas flows and 
passes through the perimeter of a photocatalyst. The gaseous pollutant and floating bacillus which are 
contained in this gas by operation which was mentioned above at this time stick to a photocatalyst 
efficiently, and are disassembled or sterilized by photocatalyst operation. Thereby, very pure gas is 
discharged from gas exhaust. 
[0025] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to an accompanying 
drawing. In addition, in explanation of a drawing, the same sign is given to the same element, and the 
overlapping explanation is omitted. Moreover, the rate of a proportion of a drawing is not necessarily in 
agreement with the thing of explanation. 

[0026] Example 1 drawing 1 is the sectional view showing the configuration of the photocatalysis 
equipment of this example. This photocatalysis equipment of this example is held in the reaction 
container 60 formed with a pre-filter 10, X-ray irradiation equipment 20, the photocatalyst filters 30-32, 
the source 40 of high tension, the fan 50, and the insulating ingredient. 

[0027] The inlet 1 1 is formed in the upper part of the reaction container 60, and the pre-filter 10 is 
attached so that this inlet 1 1 may be covered. This pre-filter 10 is for filtering the coarse grain in the gas 
introduced from an inlet. 

[0028] X-ray irradiation equipment 20 consists of an X line source 22 and a radioparency aperture 24. 
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t the upper wall of the reaction containeroO, and the X-ray which 
carries out outgoing radiation from the X line source 22 carries out incidence to the interior of the 
reaction container 60. The radioparency aperture 24 is installed in the inner surface of the upper wall of 
the reaction container 60, and the X-ray which carries out outgoing radiation from the X line source 22 
penetrates this radioparency aperture 24, and carries out incidence of it into the reaction container 60. 
[0029] The photocatalyst filters 30-32 are filters with which the photocatalyst all adhered to the front 
face of a honeycomb-like the body of a filter (attachment component of a photocatalyst). The thickness 
of each filter is about 2cm. These photocatalyst filters 30-32 are attached in the wall of the reaction 
container 60 so that it may be located under the X-ray irradiation equipment 20. Each filters 30-32 all 
turn the top face to X-ray irradiation equipment 20, set spacing of about 5mm mutually, and are 
arranged at parallel. 

[0030] Drawing 2 is the perspective view showing the structure of the body 35 of a filter of the 
photocatalyst filters 30-32. The body 35 of a filter consists of carbon fiber papers made from activated 
carbon. This body of a filter can be acquired by starting in thickness of 2cm along the direction of A-A 1 
of drawing 2 , after a cross section produces the corrugated board which stuck the wave-like carbon fiber 
paper and carries out the laminating of this corrugated board over several steps on a plane carbon fiber 
paper. In the case of this example, the wave pitch of wave paper is become to 4.2mm, and the wave 
height has become 2.5mm. 

[003 1] The body 35 of a filter has honeycomb structure which gas passes from the opening between flat- 
surface paper and wave paper as the graphic display. If a photocatalyst is made to adhere to the front 
face of this body 35 of a filter, the photocatalyst filters 30-32 of this example will be obtained. 
[0032] In addition, after a cross section rounds off the corrugated board which stuck the wave-like 
carbon fiber paper and makes it tubed on a plane carbon fiber paper like drawing 3 as a body of a filter, 
what was started in predetermined thickness can also be used. 

[0033] Any photocatalyst is sufficient, as long as a photocatalyst is excited by X-ray irradiation, and it 
can disassemble a gaseous pollutant or it can sterilize the floating bacillus in gas. Usually, a 
semiconductor material is effective, and since acquisition is also easy, it is desirable. A compound, an 
alloy, or oxides, such as Se, Ti, Zn, Cu, Sn, aluminum, Ga, In, P, As, Sb, Bi, Cd, S, Te, nickel, Fe, Co, 
Ag, Mo, Sr, W, Cr, Pb, etc. from the field of effectiveness or profitability, are desirable, and these are 
independent, or can compound and use two or more kinds. 

[0034] For example As a compound, as A1P, AlAs, GaP, AlSb, GaAs, InP, GaSb, InAs, InSb, CdS, 
CdSe, ZnS and MoS2, WS2, and an oxide There are ** Ti02, Bi 203, CuO, Cu02, ZnO, Mo03, In03, 
Ag2 O, PbO and SrTi03, BaTi03, Co 304, Fe 203, and NiO. 

[0035] Next, the source 40 of high tension has the output of about lOkV, is installed in the exterior of 
the reaction container 60, and is connected to these filters through the lead wire inserted in the body 35 
of a filter of the photocatalyst filters 30-32. The body 35 of a filter consists of activated carbon as 
mentioned above, and since activated carbon is a conductive ingredient, a high voltage power supply 40 
and the photocatalyst filters 30-32 will be connected electrically. Both the photocatalyst filter 30 located 
most up and the photocatalyst filter 32 located caudad hold ground potential (zero potential). The high 
tension of about lOkV is impressed to the photocatalyst filter 31 located in the medium of these filters 
from the source 40 of high tension. 

[0036] The exhaust port 12 is formed in the lower part of the reaction container 60, and the fan 50 is 
installed in the interior of an exhaust port 12. A fan 50 discharges this gas from an exhaust port 12 while 
he rotates in response to supply of the power from the power source which is not illustrated and 
introduces the gas of the exterior of the reaction container 60 in the reaction container 60 from an inlet 
1 1 . That is, the gas stream which goes to an exhaust port 12 from an inlet 1 1 in the reaction container 60 
by revolution of a fan 50 is generated. 

[0037] Next, actuation of the photocatalysis equipment of this example is explained. First, a fan 50 
rotates in response to supply of the power from the power source which is not illustrated, and gas, such 
as air, passes through a pre-filter 10 and an inlet 1 1, and is introduced into the interior of the reaction 
container 60 by this. At this time, the coarse grain in gas is filtered with a pre-filter 10. 
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ed is contained in the introduced gas withthe pre-filters 1 0, such as 
gas contaminants, such as a sulfur content compound (SOX, H2 S), a nitride (NOX and NH3), 03, a 
partial saturation aldehyde, and tarry material, a floating bacillus, and a tobacco particle. The 
photocatalysis equipment of this example mainly performs disassembly of such matter, sterilization, etc. 
by the photocatalysis. 

[0039] Introductory gas receives the exposure of an X-ray in the lower part of X-ray irradiation 
equipment 20. This ionizes the gaseous pollutant contained in introductory gas. Moreover, the electron 
which seceded from the gaseous pollutant, and the electron emitted by the X-ray irradiation to a 
photocatalyst electrify particles contained in introductory gas, such as a floating bacillus and tobacco. In 
addition, it is suitable for ionization to use the soft X ray of abbreviation IkeV-lOkeV. 
[0040] Since an X-ray is irradiated directly as mentioned above at introductory gas and a gaseous 
pollutant is ionized with the equipment of this example, the effectiveness of ionization is very good, and 
the effectiveness of ionization is very high even if it compares with the Prior art which ionizes with the 
electron emitted from photoelectric-emission material. By this, most gaseous pollutants contained in 
introductory gas will be ionized. 

[0041] Particles, such as a gaseous pollutant ionized as mentioned above, an electrified floating bacillus, 
and tobacco, flow the inside of the reaction container 60, and reach the photocatalyst filters 30-32. 
Electric field have arisen between the filters which adjoin each other as mentioned above, particles, such 
as a gaseous pollutant, a floating bacillus, and tobacco, can be drawn near to each filter with the electric 
attraction of this electric field, and the photocatalyst adhering to the front face of the body 35 of a filter 
is adsorbed. 

[0042] The X-ray from X-ray irradiation equipment 20 is irradiated by the photocatalyst, and the 
photocatalyst is activated by this. Since a photocatalysis arises by this, a photocatalyst disassembles the 
gaseous pollutant which stuck to oneself, and sterilizes a floating bacillus. Furthermore, since the body 
35 of a filter of this example consists of activated carbon, this body 35 of a filter also absorbs and 
removes gaseous pollutants, such as a malodorous substance. 

[0043] With the equipment of this example, since electric field are produced among the photocatalyst 
filters 30-32, particles, such as a gaseous pollutant, a floating bacillus, and tobacco, stick to a 
photocatalyst or the body 35 of a filter very efficiently. Therefore, according to the equipment of this 
example, efficiently, it can decompose or sterilize and these matter can be removed. 
[0044] this invention persons checked actually the height of the surface coverage to the photocatalyst 
filters 30-32. Below, this is explained concretely. 

[0045] Voidage is 75 - 80% and, as for pressure loss, in the case of 2cm thickness, the photocatalyst 
filters 30-32 of this example have the property of 0.44mmH(s)2 O in the time of mean velocity 1 m/sec. 
The ventilation resistance of the photocatalyst filters 30-32 of this example is very low so that clearly 
from this property. In the equipment of this example, when not impressing an electrical potential 
difference, the surface coverage of the ammonia which is a kind of a gaseous pollutant is about 30% in 
the time of wind-speed 3.0 m/sec of gas. This sticks to a photocatalyst automatically according to an 
operation of a gas stream. 

[0046] On the other hand, when an X-ray was irradiated and an electrical potential difference was 
impressed to the body 35 of a filter, surface coverage improved to about 90%. Since the gaseous 
pollutant ionized with the X-ray can draw near to the photocatalyst filters 30-32 by impressing an 
electrical potential difference by the electric field produced between the photocatalyst filters 30-32, a 
gaseous pollutant etc. can be made to be able to stick to a photocatalyst very efficiently, and 
decomposition, sterilization, etc. can make these matter very efficient by the photocatalysis. 
[0047] In addition, in order to carry out the collection of the gaseous pollutant etc. suitably, as for the 
field strength produced between photocatalyst filters, it is desirable according to this invention persons' 
knowledge, to consider as about five to 20 kV/cm. 

[0048] Moreover, in order to raise the rate of a photocatalysis, an ultraviolet ray lamp may be irradiated 
at the reaction container 60, and you may make it irradiate ultraviolet rays with installation and an X-ray 
at a photocatalyst in addition to X-ray irradiation equipment 20. 
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[0049] The gas which passed tn^)hotocatalyst filters 30-32 advances toward an exhaust port 12 
according to the passage generated by the fan 50, and is discharged from an exhaust port 12. Since the 
most is removed by the photocatalyst filters 30-32 in the gaseous pollutant and floating bacillus which 
were contained in gas, the gas discharged is very pure compared with the introduced gas. 
[0050] As mentioned above, since a gaseous pollutant etc. is efficient on the body of a photocatalyst or a 
filter, it adsorbs by the electric field which according to [ as explained ] the photocatalysis equipment of 
this example the gaseous pollutant in introductory gas, a floating bacillus, etc. are efficient, were ionized 
or charged by X-ray irradiation, and were produced among the photocatalyst filters 30-32 and the 
photocatalyst is moreover activated by X-ray irradiation, very efficiently, it can decompose or sterilize 
and a gaseous pollutant and floating bacillus etc. can be removed. In this example, since body of filter 
35 the very thing which consists of activated carbon also absorbs and removes a gaseous pollutant, a 
gaseous pollutant can be removed much more suitably. 

[0051] In addition, it has the advantage of a photocatalyst also fully irradiating and activating a 
photocatalyst good while it ionizes the gaseous pollutant contained in gas good, since an X-ray 
penetrates the inside of gas, such as air, with moderate permeability. Although using ultraviolet rays 
instead of an X-ray is also considered, the ultraviolet rays with long wavelength have small energy for 
ionizing a gas, and it is suitable to have the trouble that a photocatalyst does not fully irradiate and to use 
an X-ray like this example on the other hand, since the ultraviolet rays (ultraviolet rays with short 
wavelength) with the high energy which can ionize a gas are deficient in the capacity which penetrates 
gas, such as air. 

[0052] Moreover, it is thought that it is suitable for it to use an X-ray also from this point since the X- 
ray excels ultraviolet rays also in the capacity which penetrates solid-states, such as activated carbon. 
For example, in the case of ultraviolet rays, considering the case where the photocatalyst filter of the 
structure where the photocatalyst was held at the fibrous body of a filter is used, in order to fully activate 
the photocatalyst inside the body of a filter, it is necessary to make the eye of the body of a filter coarse. 
However, it is difficult for the gas which passes a filter, without adsorbing a photocatalyst so much to 
increase, if an eye is made coarse, and to remove a gaseous pollutant etc. efficiently as a whole. On the 
other hand, when using an X-ray, even if it uses the high level of the penetrating power of an X-ray, 
therefore a filter with a fine eye, the photocatalyst inside the body of a filter can fully be activated, and, 
moreover, the surface coverage to the photocatalyst of a gaseous pollutant can be raised. 
[0053] Next, drawing 4 - drawin g 6 are drawings showing the example of a configuration at the time of 
applying the photocatalysis equipment of this example to an air cleaner, and the perspective view in 
which drawing 4 shows the external view of an air cleaner, and drawing 5 shows the internal structure of 
an air cleaner, and drawing 6 are the sectional views showing the internal structure of an air cleaner. 
[0054] As shown in drawing 4 and drawing 5 , the pre-filter 10 which constitutes the photocatalysis 
equipment of this example, X-ray irradiation equipment 20, the photocatalyst filters 30-32, the high 
voltage power supply 40, the fan 50, and the reaction container 60 are held in the case 61 of an air 
cleaner. The air-suction-system opening 16 prepared in the case 61 is equivalent to the inlet 1 1 of the 
photocatalysis equipment of this example, and the air exit cone 17 is equivalent to an exhaust port 12, 
respectively. 

[0055] As shown in drawing 6 , the high voltage power supply 40 is connected to the photocatalyst 
filters 30-32 through lead wire. X-ray irradiation equipment 20, the photocatalyst filters 30-32, and a fan 
50 are installed in the interior of the reaction container 60. The operation of equipment is the same, 
although X-ray irradiation equipment 20 is also installed in the reaction container 60 in the reaction 
container 60 and it is different from the photocatalysis equipment of this example at this point. 
[0056] This air cleaner discharges pure air from the air exit cone 17 by inhaling cigarette smoke etc., and 
decomposing and removing a gaseous pollutant and the particle of tobacco with the photocatalyst filters 



[0057] Example 2 drawing 7 is the sectional view showing the configuration of the photocatalysis 
equipment of this example. The equipment of this example is equipped with X-ray irradiation equipment 
20, two or more photocatalyst filters 33, the high voltage power supply 40, and the reaction container 60 



30-32. 
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of a core box. The inlet 1 1 is fofmed in the upper part of the reaction container 60, and the bulb 51 is 
installed in the interior of an inlet 1 1 . The exhaust port 12 is installed in the lower part of the reaction 
container 60. 

[0058] As for two or more photocatalyst filters 33, a photocatalyst all adheres to the top face and 
underside of a conductive electrode of a parallel plate. The vertical side of these photocatalyst filters 33 
has turned to the side face of the reaction container 60, sets predetermined spacing toward the side face 
of another side from one side face, and is arranged at parallel. 

[0059] The high voltage power supply 40 is connected to the plate electrode which constitutes the 
photocatalyst filter 33 through lead wire. As a graphic display, the high-tension-side terminal and low- 
tension side terminal of a high voltage power supply 40 are connected to the electrode of two or more 
photocatalyst filters 33 by turns, and it is held so that an adjacent electrode may become high potential 
and low voltage (ground potential) by turns. An electrical potential difference will be impressed between 
adjacent electrodes by this, and electric field will arise between the adjacent photocatalyst filters 33. 
[0060] If the equipment of this example is installed in a location with the flow of gas and a bulb 5 1 is 
changed into an open condition, gas will be introduced into the interior of the reaction container 60 from 
an inlet 1 1 . The gaseous pollutant contained in the introduced gas passes through the opening between 
the adjacency ******** filters 33 along the passage which goes to an exhaust port 12 from an inlet 11, 
after being ionized in response to the exposure of the X-ray from X-ray irradiation equipment 20. At this 
time, it can draw near to each photocatalyst filter 33 by the electric field between the adjacent 
photocatalyst filters 33, a photocatalyst is adsorbed, and the ionized gaseous pollutant is disassembled 
and removed. It will be charged by the time the floating bacillus contained in gas results in the 
photocatalyst filter 33, and it sticks to a photocatalyst according to an operation of the electric field 
between the photocatalyst filters 33, and is sterilized and removed. In addition, the photocatalyst is 
being activated by the X-ray irradiation of X-ray irradiation equipment 20 like an example 1 . 
[0061] Thus, since a gaseous pollutant etc, is efficient to a photocatalyst, it adsorbs by the electric field 
which the gaseous pollutant in introductory gas etc. is efficient, were ionized [ also set to the equipment 
of this example and ] or charged by X-ray irradiation, and were produced between the photocatalyst 
filters 33 and the photocatalyst is moreover activated by X-ray irradiation, very efficiently, it can 
decompose or sterilize and a gaseous pollutant etc. can be removed. 

[0062] Example 3 drawing 8 is the sectional view showing the configuration of the photocatalysis 
equipment of this example. The equipment of this example is equipped with X-ray irradiation equipment 
20, the photocatalyst filters 34 and 70, the high voltage power supply 40, and the tubed reaction 
container 60. The inlet 1 1 is formed in the upper part of the reaction container 60, and the bulb 52 is 
installed in the interior of an inlet 1 1 . This bulb 52 is a thing in order to control an inflow and runoff of 
gas in the reaction container 60. 

[0063] The photocatalyst filter 70 consists of a conductive cylindrical electrode set up by the core of the 
low wall of the reaction container 60, and a photocatalyst adhering to this front face. The photocatalyst 
filter 34 consists of a flat electrode which was made to stick one's underside to the inner surface of the 
side attachment wall of the reaction container 60, and a low wall, and was attached in it, and a 
photocatalyst adhering to the top face of this flat electrode. 

[0064] As a graphic display, the low-tension side terminal is connected to the flat electrode from which 
the high-tension-side terminal of a high voltage power supply 40 constitutes the photocatalyst filter 34 in 
the cylindrical electrode which constitutes the photocatalyst filter 70, respectively, and electric field 
occur between the photocatalyst filter 70 and the photocatalyst filter 34. 

[0065] If the equipment of this example is installed in a location with the flow of gas and a bulb 52 is 
changed into an open condition, gas will be introduced into the interior of the reaction container 60 from 
an inlet 1 1 . It can draw near to the photocatalyst filter 34 by the electric field produced between the 
photocatalyst filter 70 and the photocatalyst filter 34, a photocatalyst is adsorbed, and the gaseous 
pollutant contained in the introduced gas is disassembled and removed, after being ionized in response 
to the exposure of the X-ray from X-ray irradiation equipment 20. The floating bacillus contained in gas 
is charged in response to the electron which seceded from the gaseous pollutant, or the electron emitted 
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by the X-ray irradiation to a pfflTOcatalyst, and it sticks to a photocatalyst according to an operation of 
the electric field between the photocatalyst filter 70 and the photocatalyst filter 34, and is sterilized and 
removed. In addition, the photocatalyst is being activated by the X-ray irradiation of X-ray irradiation 
equipment 20 like the above-mentioned example. 

[0066] The bulb 52 is closed after a suitable quantity of gas is introduced in the reaction container 60. 
By this, since the reaction container 60 is sealed and gas loses a refuge, the surface coverage of a 
gaseous pollutant or a floating bacillus will increase with time amount, consequently the clarification 
effectiveness of gas will increase compared with the equipment of the above-mentioned example. 
[0067] Thus, with the equipment of this example, since a pollutant etc. is removed over many hours 
within the sealed reaction container in making the gaseous pollutant in the introductory gas by which 
ionization etc. was efficiently carried out by X-ray irradiation etc. stick to a photocatalyst efficiently by 
the electric field produced between the photocatalyst filters 33 and being able to remove a gaseous 
pollutant etc. very efficiently, very pure gas can be obtained. 

[0068] Example 4 drawing _9 is the sectional view showing the configuration of the photocatalysis 
equipment of this example. The equipment of this example consists of an inlet 1 1, a bulb 52, X-ray 
irradiation equipment 20, the cylindrical electrode 71, the photocatalyst 38, a high voltage power supply 
40, a tubed reaction container 60, and a flat electrode 72. The cylindrical electrode 71 is a conductive 
electrode set up by the core of the low wall of the reaction container 60. The photocatalyst 38 has 
adhered to the inner surface of the side attachment wall of the reaction container 60, and a low wall. A 
flat electrode 72 is a conductive electrode which was made to stick one's underside to the outside surface 
of the side attachment wall of the reaction container 60, and a low wall, and was attached in it. About 
other components, it is the same as that of an example 3. 

[0069] As a graphic display, the high-tension-side terminal of a high voltage power supply 40 is 
connected to the cylindrical electrode 71, a low-tension side terminal is connected to a flat electrode 72, 
respectively, the flat electrode 72 is grounded further, and electric field occur between the cylindrical 
electrode 71 and a flat electrode 72. 

[0070] Actuation of the equipment of this example is the same as that of an example 3. Although the 
electrified gaseous pollutant and the electrified floating bacillus will receive the electric attraction of the 
electric field between the cylindrical electrode 71 and a flat electrode 72, since the photocatalyst 38 
exists between the cylindrical electrode 71 and a flat electrode 72, a gaseous pollutant etc. can be drawn 
near to a photocatalyst 38, and will be removed here. 

[0071] Very pure gas can be obtained by removing a pollutant etc. within the sealed reaction container, 
in making a photocatalyst adsorb the gaseous pollutant in introductory gas etc. to the equipment of this 
example as well as an example 3 efficiently by the electric field produced between the photocatalyst 
filters 33 and being able to remove a gaseous pollutant etc. very efficiently. 

[0072] As mentioned above, although the example of this invention was explained to the detail, this 
invention is not limited to the above-mentioned example, and various deformation is possible for it. For 
example, the electrostatic filter for removing the particle charged in the reaction container of 
photocatalyst equipment may be prepared, and the clarification effectiveness of gas may be heightened. 
Moreover, as a body of a filter (there may be an electrode.) to which a photocatalyst is made to adhere, 
the thing of the shape of sponge, reticulated, fibrous, and granular ** can also be used in addition to the 
shape of a honeycomb and the tabular thing which were used in the example. In addition, as for the part 
to which the photocatalyst has adhered directly, it is desirable that exchange is a cartridge type so that 
easily. 
[0073] 

[Effect of the Invention] As mentioned above, very efficiently, it can decompose or sterilize and the 
photocatalysis of the photocatalyst activated by X-ray irradiation since it adsorbed efficiently to a 
photocatalyst with the electric attraction of electric field after according to [ as explained to the detail ] 
the photocatalysis equipment of this invention the gaseous pollutant in gas, a floating bacillus, etc. are 
efficient and being ionized or charged by X-ray irradiation can remove a gaseous pollutant and floating 
bacillus etc. Thus, since the photocatalysis equipment of this invention has the extremely excellent 
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i^^ity suitable as an air cleaner etc. is pos^^ 



clarification effectiveness, an aHfrity suitable as an air cleaner etc. is possible for it. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the photocatalysis equipment of an 
example 1. 

[Drawing 2] It is the perspective view showing the structure of the body 35 of a filter. 

[Drawing 3] It is the perspective view showing other examples of the body of a filter. 

[Drawin g 4] It is the external view of the air cleaner which applied the photocatalysis equipment of an 

example 1. 

[Drawing 5] It is the perspective view showing the internal structure of the air cleaner which applied the 
photocatalysis equipment of an example 1 . 

[Drawing 6] It is the sectional view showing the internal structure of the air cleaner which applied the 
photocatalysis equipment of an example 1 . 

[Drawing 7] It is the sectional view showing the configuration of the photocatalysis equipment of an 
example 2. 

[Drawing 8] It is the sectional view showing the configuration of the photocatalysis equipment of an 
example 3. 

[Drawin g 9] It is the sectional view showing the configuration of the photocatalysis equipment of an 
example 4. 

[Description of Notations] 

10 [ - X-ray irradiation equipment, 22 / ~ X line source, 24 / - A radioparency aperture, 30-34 / ~ A 
photocatalyst filter, 40 / - A high voltage power supply, 50 / - A fan, 60 / - Reaction container. ] - A 
pre-filter, 1 1 - An inlet, 12 ~ An exhaust port, 20 



[Translation done.] 
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[0 0 3 4] flAtf. fls£»£l/TttA IP, A l A 
s, GaP, AlSb. G a A s , InP, GaSb. 
InAs, InSb, CdS, CdSe, ZnS, Mo 
S, , WS, , ^{fc^tLTteT i O, . Bi. O, . 
CuO, CuO, , ZnO, MoO, , InO, , Ag 
, O, PbO, SrTiO, , BaTiO, . Co, O 
i , F e : Oj , N i 0#&£>. 

[0035] *k, issmffiai4 o\tm\ o kvomiiz 

%MXtL7 4fr9 30~32C7^;^**3 5lwMbii 

4. ±J£©J:5C7-fJUa'*#3 5ttiSttK3*»6«lSa 

4 0 <hftf8iiig7 w ;^30~32 ttt«*WlC»tt*n 

30i, ftt>T7jt3{4«-r4ftft!l!i«7w;P^3 2tt. t 
t»i:^5>K*ti (-£n«ffi) SftftbTi^*. ens 

©7^ )i?<D<t>m\z®.w?zftmm7 * 3 1 

MEM 4 Ofr&ftl 0 kV©M«ffi*«HllOSn*. 
[0 0 3 6] 6 0 ©TpBKteSftb* P 1 2 

snt^o, 77 > 5 ot*&ttia 1 2 (DftmztSLmzn 

Tt>4. 77>5 0tt. Hvb&t^m^&OVAOft 
**SttT0lEU E**»6 0©*»©2fA«*An 
1 1^6Rl6lF«6 0l*iK:#X"*"*fc*cK. £©#7£ 

»wp 1 2ftt&ijMHT«. 77>5 0©[aie 

K«koT. 0rtH*JViT*AP 1 i*»6#m 

P 1 2^flri>5#A»t**£fi£S*'l4. 
[0 0 3 7] fcfc, **««©3tt*JlltRi6*B©»fPt 

mntz, si*. H*b»w>««3&»6©«*©tt*s*s 

ltT77>5 0A«@tbb. uni:<fc7TSg^^ 

7*U7^;P^ 1 O&tWAP 1 1 *aauTR*s*6 

o©rta5ic^A^n4. ^©i^, ^x«p©afe?tt. 



• 7 '■ A 

-fU7 4)Vf 1 o\z&-oTmm$n0 

[0 0 3 8] >£A£tlfzJiZ\Z\£, mnttit&ti} (S 
O,. H, S) . &m<t£® (NO.. NH, ) . O, . 

[0 0 3 9] S»A#*tt. X«BS»S«2 0©T*TX 

9rfifi, WA#*fc**n*JMMW»*rt:i*©tt** 
ftfc. -f*>ftCtt, #5lkeV~i0k 

[0 0 4 0] *HJfi«(7)«lt'T?tt, ±i£©J:'5tcX»S: 

tfctfcLTt), -f *>ft©ja*J4fll«6TJfiSt». cniCJ: 20 

[0 0 4 1] ±Jfi©J:5CUT<*>ft*ftfc^*fS 

OfiSr^n. #ttJ£7-r;i<*3 0-3 2 tdSiJjSf -5. ± 

0. !:©«llL©«««3l*C«kt>T^*f9!ft«R. ff 
111. ^^©ft^tt^^i^csigireen. 7 

4 3 5©«SCtt*bfcftM!iC!R*;*n5. 

[0 0 4 2] 3tftfejatCttX«!iW«IB2 0A^©X«*« 30 

S. S&fc. **lfi«©7^JU^*#3 5tt»tt»3&»6 
«*SnT^*©T. ^©7^JU^*#3 5"b©j|«J« 

[0 0 4 3] #*fiS0iJ©eBT'«:. 3£»J«7>r;i^3 0 

ffi*T^$^<K«-r§o Lfc*»oT, #£ISra©gB 40 

[0 0 4 4] *%HJ^b«. ft»![K7^;U?3 0-3 2 
^©K«¥©iSS££^IKK:ttBbfc. KTTtt. ZtlZ 

JWWSKKWf ft. 

[0 0 4 5] *Hifi0iJ©3ttt!MIE7>f;U^3O~3 2tt, 
a»*J^7 5-8 0Xt*O. spi^SSa 1 m/ s e c Pf 
TS^2cmO«^. E^fl&SiO. 4 4mm!-l, O© 
^JfLTl>5. 691 &fr&«t pi;. #31 

ttW©tt«ll7 W 3 0 - 3 2 SfcTffi&lttfii© 50 



#M¥8-2 9 9 7 8 6 

Lfcm§£. #7tfft?fc$lR©-ST-&37>^X7© 
KS$«^7©aS3. Om/s e CPTC&3 0%T& 
-5. cnti. #*R©flUflK*oTi«C#ttttfc«* 

L/tfc©T-£>£. 

[0 0 4 6] :ni:»i/. xft&iBttu ao. 7^» 

*##3 5|-SJE£B]JjaL£J§£te. if$BS9 0« 
iClShLLfc. mffi*Bl*0-t«itTJtttii7-f^3 0 
-3 2lii!l::£i;fc*!McJ:0. X«Hr<koT-f 
fc^fXttffJft«lH«3&»3t«Hi7 ^M30~32 

[0047] #f8K#e>©ai,»cj;ntf, 

C4i;4flMHft«tttt5~2 0 k V/cmif 

[0 0 4 8] Sfc. MW*R*©a«**»*fc»K» 
XM!Rtt£R2 0KiQAT*fl«?>7**E«*»6 0 
KttOtttt. x«tfc"bC*>MI**IMllc!Blrt'*J: 

[0 0 4 9] ft.m&7 >< )V5 Z 0-3 2£SjgL*::tf7 

k. 77 > 5 0Kj:D£asnfc8Wfcbfca«oT*a 

□ 1 2'N(6]A^T3tfTb. $uia 1 2*^#w$n?>. 
#Afc£3:nT^fc#;*<W»*R*ff»«tt. *©* 
»»3&*3t«M«7 -f )\f9 3 0 - 3 2 KioTBSSntV* 
5©T', *Hi$tl«397l4. gAStlfctfAfcit^TS 

[0 0 5 0] £t±, R9iLfcJ:3fc, #*J60iJ©ftl}!l!iK 
S£SB»-J;n«. X^MWf'«t0«X^X+©^7x« 
«»<»R*#aS**5rt<»*ll < -f * >fls** v>tt#«* 
tt, 3tttMt7-fJ^3 0-3 2©WK:£i;fc«JMcJ:0 

©T. #7#?5?fe^R^I^£@#T$^IK#& 

«. Stt^bMSn57^M*#3 5g#t>#7 
tt^5S«SK£iRJK. Rfc*-f£©T. #7#«&$lR©P£ 

[0 0 5 1] XI8». £«*©#:* 

i§^TSii-r-5©T-, ^x»c^*na*xtts*«fis 
&mz-<*><frrztiib\z. K®m\zb+tt\zm$tt< 
nTKMm*m\z%mt-rzt^5m&&G\sX^ 

-So X«©«toOC*^M8*ffl^SClt'b#^.& ! M* 

jtt«^x*ju*-*»ofcK*m («fi©fi^*^w 

ttS«4P©*XSfiii-ratt*Kib^fc*. 3tMSKH 



I 
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[0052] it. xmm&fcmomfrzmm-tzm 

^$©££{4. 7^JU:?##©figB 

(DftMU* +tt ic mmt £ z> tz $> \z \t ? ■< jv ? $&© 
B£ffl<-r3&g#*s, u^u @<&ffl< ma-en 

^ i»t 7 &<DftMmz-\-tt\zm 

[0 0 5 3] 04~116ti > ^^©fttti&K 

fo£m££%ffift%izmmLrz®&?)ffi&mzn;?m-c 
fowmmz^tzm®^ m 6 te£^ffi#^©ft 
[0054] miRzsmsiz^ztizkoiz. ?;?mtf# 

^ 3 0-3 2. fflJEmiU 0, 7 7 > 5 0 Rt/K^gg 
6 0#iK££*aT^&. ffi&6 1 flt£ttbftfc'4MA 

^tHLn 1 7 ttftuja 1 2 K-tn-ffttBus-r 

[0 0 5 5] 06t^$nS«fc7lw, ?¥;tt^7^;U^3 
0~3 2Ctti»fil*^LTj85EajB4 0#«tt;£ftTV» 
5. X»8BltgB2 0. tt*ttJ7<f;i^3 0~3 2fttf 30 
77 > 5 0 6 0©rt»CKIlStlT^4. R 

Jgg«6 0rt£X«fla»£B2 0<bS£SS6 OWCR 

[0 0 5 6] ^©SSUltfrgste. ^A*3C0gt;*©A 
U JttM!i7^;l'^ 3 0~3 2tr=fcoT#7#?')&!$lR 

lpi 7*»&iii»^a*»a-r*. 
[0057] mmm 2 

T*&3. #IME#l©£EBte, X$R88tSB2 0. M&© 
3fc*K7-rJl'*3 3. flBE«ifi4 0Rtff&S!©5tf;$8i 
6 0S«ATlr»5. ElS«g6 0W±H5Ctt»Xa 1 1 

KBS*lT^5. E£gg6 0©TffiKtt. fctHD 1 2 

[0 0 5 8] «»<D#tt«7*,)U*3 3tt. ^fttfc¥ 

<b©T'&-5„ Cine.03t<tt«£7^Jl'^ 3 3©±. TffittR 
£$8 6 0©{pi|ffi£|S]^T&9. -^©(MBfrbflW© 50 



[0 0 5 9] 3ttt!«7W>/U^3 3Sr^-r^)¥«tt®»C 

a§4 o©SEfira^<t<sff<ii^<hd^s(c^^nT 

430. R0£5*«#XSIza5*&£fi*tt (#7>K 

3 3©WK«J|W±i;*;:£K&*. 
[0 0 6 0] **««©«»**^©«Etl*«**«BfK: 
ttBU AMP7"5 1 *M*R»CT*ltf, 1*> 

©x»<D!Sit*BttT-r*><t3ftfc«. wapi 1* 

bfiftiJP 1 2'v|6]^5«tKH»-pTfflBS3tft6J«7^;i' 

* 3 3p B i©£R££aj§-t£. £©££. -f*>ft*nfc 

Cfc 0***1*7 3 3fc9l*«*6*l. XftgK 

©s^nt^a?, i&ssns. #7xK:^*ft£#j8lMfc 
£fefttt$7^;i^3 3(c55£T*ti?ifmu 3fcftMi7 

HiSltSB 2 0 ©X»!HWir J: 0Sttfl!l/TV»*. 
[0 0 6 1 ] co«fcot. *SISfi«aj©SB(c*3^Tt). 
X«K»C«t0*A^X«t'O^^ttfia!»K«3J«Sb*fl 

<-f*>fls*«^tt#«*ti, fttt«7* ji^3 3©nn 

<©«b. bA»t>3ttt«EttX«!HjtlC«fc»3«ttft*nT 
[0 0 6 2] ^Jfiffl 3 

Tfta. **J6W««Btt. X^RgWgfi2 0. jttftlt 
7-fM34Ri;7 0. MEM 4 OfttfWRORJfcHF 
S£^g§6 0©±SSIC«^AP 1 

i**»«anT*jo. ^api i ort»»ctt/xjp7*5 2 

[0 0 6 3] ^;i4!«7^;P^ 7 0 tt, S£§^6 0©T 
#*Lfc^«!«^6/«tS ; b©T'&S„ ^MJ«7><;P^3 

©±Etcft«tfc7feSi!!«A^^^) ! b©'Cfe^. 
[0 0 6 4] IH^©a0. 7t»i«7^ )l? 7 ozmfc-f 
4#ttSffiCtti«£EajR4 0Oi«BE«ia : p3J I , ^fiii!«7 

n**anr«o. 3ttt*«7^;^7 o L%fmy>ov 
$ 3 4 t©racsff*»«±-ra«k5ic«f3Tv»s. 
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CO 0 6 5] *£«50ywgS*#J^M'i#&4«Bfi;: 

L, AVP7*5 2 *DHtttt8lC-r*ltf. 1 1 

;»*icssns#*i*fi»«sttx8Bitsfi2 o*& 

*7 0£3fc«ii7*;P*3 4£©WK£i;fc«#i::J:D 
?tfet!!«7^;i'^3 4C5l*1ftfS*l. #ftM§KiK»3n 

tt»»«K*^KKLfc*^3ttjB!«^©X«!!8»lC«k 
OHffl*ttfcVF«ittT»«U 7flte&7^*7 0 10 
£XMl!S7-r JU* 3 4 i©l»©«ff©ftU8fcJ: OftttMt 
fc«»UT»B. HfcSSftS. ft*. ±E£JB0!l4:n& 
K, %ttftKttX|gBft&B2 0©X8fig»C«tr)ttttfl: 

[0 0 6 6] /W7*5 2l*. j83ftft©#X*<KJfc$8S 

6 OrtKttASttfctt'?. BIi;T*<. ^ntJ:0Rl6 

*86o assign. ^ttX(f««ft<r«>T. *m 

©&£. ±EB*W©BBK:Jt^T#*©W*5a*#B 
£.Z>Z.t\ZU2>. 20 

[0 0 6 7] d©j;-5{r, #£!60iJ©gB-ctt. xmm 

[0 0 6 8] Kttffl 4 

T'$>z>„ ^-mmm^mm^. mxai 1, /W7*5 2. 30 

X$!i»gg2 0. «Stt«ffi7 1. tttt«|3 8. rasa 
214 0. «tt©E£&B6 0Rtffitt«ffi7 2^&lMc 

&CS«R3ftfc»«te©««T**. fttttt3 8tt. E 

117 2 tt. EJ&£g§ 6 0 ©IMEfttrFB©#Biie § 6» 
©Tffi*«**-&T*0ftW-6tifc**tt©ftH-C* 
5. tt©**R*Ct3l»Ttt, 5lJfi«3t|S|«Tfe4. 
[0 0 6 9] 07K©ffl9. »tt««7 1 CttftEEtUM 
<>©*£««?*<. Sttttff 7 2 lwtt<£Effl8Wttt 40 
*tttttt£tt. S6t:««««7 2tt«JflSftTtiO, 
tMKBff 7 1 £1£1#miS7 2 t©WC«ff3»»«4-rSJ: 

[0070] *nmm<omw<Dmmt, jmnztm* 
t-&£, #«Lfc#*#«a*R*ffBBi4. wvtnm 

7 1 <h«ttmS7 2 &©M©«ff©B£tt9lft£$»*<& 

«MKSB7 1 i««mS7 2<h©|!illC« 

fii!«3 8ic?i^^ti:bn. .i^ms^n-s^ii^j; 

■5. 50 



ftM¥8-2 9 9 7 8 6 
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[0071] mmmstmmz. m 

\1i7s*<01izftftykton&Z%M%7 4 )W z 3©W 

fcR«*«rtTf5Jft«R«©|»*S ff 7 d £T«©TB 
»ft HTs Z. tifiT'ZZ. 
[0 0 7 2] «±. *X«©ll]KM«ffnirR9ibfc 
*«. *BW;U:E*lS«KHJS*n*t>©Tt3:fc<, a 
*ft«JB#We»*. «*.«. ^fit!«Stt©5^i§ 

rtc#«ufce**»*-r4fc©©»«7 4ji'*'«K 

I*. #*©»»a**K*TfcAv». 
*31*-*7^JI^*# («&©££*>&*. ) t LT 

«. *sfiWTffl»r»fcA=*Att^fi«©t>©ew>ic x 
#>5>tt. ffltt, Bfift. SttS©*©*^*;:** 

T-^r6o ft*. 3tt«|fflt^ii[»#*bTt»*a»tt. $o 

*x.4<«Aft «fc 7 c *- h u » yaca^TM c 

[0 0 7 3] 

[58W©SS*] EU. ftWfcBMIUfcaiJ, *f8W©3t 
ttffl£StfS*HCJ;ntf, X^B8»lC«k»3^7>*©^tt 
«ft«»K^»#it»*tt»* A < * l»tt1IMI*nfc 
ft, Bff©«««5l*fcJ:D*llM§K»*A<*»;£n 
*©T, X»M»CJ:0«ttfl:*nfc3tjlMi©«j|««R 

11. *58w©3t«i»sissEMtta©Tftnfcai?M»*s 

[E®©fffi¥fti5JBJ] 

[0 1 ] mmm 1 <Dytmmmmm<Dmmmmms 
[02] 7 w 3 5 ©wjfis^-reaHT**. 

[0 3] 7-r;p**#©ffi©flfcS-r*HBHT?**. 
[0 4 ] *JS0iJ 1 ©%MftgK£gB£ ffiffl Lfc^^fi^ 

g§©^S0T-S.-5„ 

[0 5 ] mmm 1 o>%mmR&&m*m% vtz^mw 

l§©^a5^ig^^-r#4«0T'*-5o 

[0 6 ] mmm 1 ©?tMji«s«s«&jiffl 
«©rta«ijfi*s-r»fiiHT**. 

[0 7] ^JSM2©%MiKS«SEB©«lfiK^-r»riBH 
Tibs. 

[0 8] IIMiff3©XMlKKje:|&B©«a«ji«'rKiiB 
[0 9] ?liS0ij4©^(54j«5l5S«©«fi£S:^-r»f®0 

10-^7-fM. 11-iAP. 12-ilUP. 2 
0-XSHKH8B. 2 2 -Xi^ilg, 2 
3 0-3 4- -3tft4^7^;U^, 4 0-iSSffi*B, 5 0- 
77>, 6 0-SJtx$S8. 



